Objective: The study aimed to examine nutrition label use and dietary behaviours among ethnically diverse middle-and high-school students, in Texas, USA. Design: The School Physical Activity and Nutrition (SPAN) survey is a cross-sectional statewide study using a self-administered questionnaire to assess nutrition and physical activity behaviours. Height and weight measurements were used to determine BMI. Multivariable logistic regression was used to determine associations between nutrition label use and dietary behaviours, with gender, grade, ethnicity, BMI, parent education, socio-economic status and nutrition knowledge as covariates. Setting: Participants from 283 schools, weighted to represent Texas youth. Subjects: SPAN 2009-2011 included 6716 8th and 11th graders (3465 girls and 3251 boys). The study population consisted of 39·83 % White/Other, 14·61 % AfricanAmerican and 45·56 % Hispanic adolescents; with a mean age of 14·9 years, and 61·95 % at a healthy weight, 15·71 % having overweight and 22·34 % having obesity. Results: Adolescents who did not use nutrition labels had 1·69 times greater odds of consuming ≥1 sugary beverages/d (P < 0·05). Adolescents who used nutrition labels had 2·13 times greater odds of consuming ≥1 fruits and vegetables/d (P < 0·05). Adolescents who used nutrition labels had significantly higher healthy eating scores than those who did not (P < 0·001). For every 1-point increase in nutrition knowledge, adolescents had 1·22 greater odds of using nutrition labels. Conclusions: Nutrition label use is associated with healthier dietary behaviours in adolescents. Intervention strategies for youth should include efforts to teach adolescents to use labels to make healthy food choices.
In 1990, the US Nutritional Labeling and Education Act was passed, requiring the use of a standardized nutrition label. Nutrition labels are required on almost all packaged foods and processed meat products (1) . An estimated 96·3 % of processed, packaged foods regulated by the Food and Drug Administration have Nutrition Facts labels (2) . The Nutrition Facts labels contain information regarding serving size, energy (calories), Percent Daily Value, nutrients to increase (calcium, dietary fibre, vitamin A, vitamin C, protein) and nutrients to decrease (total fat, cholesterol, sodium). Nutrition labels are important for helping the public understand the nutritional composition of a product so that they can make informed decisions on the foods to consume to achieve a healthy diet.
Since nutrition labels were introduced in 1993, Americans' diets have changed, but these changes have not been towards heathier eating patterns (3) . Americans continue to eat larger serving sizes despite the fact that obesity, heart disease and stroke rates remain high (4) . Because of this, on 20 May 2016, the Food and Drug Administration introduced changes to the Nutrition Facts label to reflect new scientific information, including the link between diet and chronic diseases such as obesity and heart disease (5) . The major changes include the addition of 'added sugars' in grams with the Percent Daily Value, and the changing of serving size to indicate how much people are eating instead of how much they should eat. For example, both a 12-ounce (354 ml) and a 20-ounce (591 ml) bottle will indicate one serving per bottle and the nutrition labels will reflect the individual bottle size. Vitamin D and potassium will be required on the label, and vitamins A and C will no longer be required but can be included on a voluntary basis. This is because Americans' current diets are deficient in vitamin D and potassium, and vitamins A and C are not a current public health problem (5) .
Current research on adult nutrition label use shows significant associations between nutrition label use and healthier diets (6) . Adults who used nutrition labels consumed 6 % less dietary fat than adults who did not use nutrition labels, and this difference accounted for a significant decrease in risk for diet-related chronic diseases (7) . Adults with higher household incomes and higher education levels were more likely to use nutrition labels (8) . Of adults, men who read nutrition labels had higher intakes of calcium and vitamin C, and women who read nutrition labels consumed less energy and carbohydrates than women who did not (8) .
Many studies have examined adult use of nutrition labels and behavioural patterns associated with it, but very few studies have examined adolescent use of nutrition labels.
Parents are the gatekeepers to their children's diets, but students in the 8th and 11th grade begin to feel a greater sense of autonomy as they increase their decision-making abilities, such as making their own food choices (9, 10) . Adolescents can influence foods that parents buy and often have the opportunity to choose between different foods, especially with regard to snack foods (11) . In particular, most US 11th grade students can drive, and this increased mobility and independence allows them to eat or select foods without parental oversight. Therefore, adolescents are a particularly relevant group to study. Over the past 30 years, childhood obesity has more than quadrupled in adolescents, with 20·5 % of adolescents aged 12-19 years being classified as obese (12, 13) . Few studies have examined how nutrition label use is associated with the dietary behaviours of adolescents and children. One study found that reading nutrition labels was significantly associated with percentage energy intake from fat among adolescents (14) . Specifically, percentage energy intake in girls did not change with nutrition label use, but boys who read nutrition labels consumed more energy from fat (14) . That study also showed that nutrition label use did not correlate with healthier diets in adolescents. Another study showed that nutrition label use was common among adolescents, but they appeared to be concerned only with information relating to the expiration date and not the nutritional information (15) . Yet another study, based on data from the National Nutrition Health and Examination Survey (NHANES), indicated that use of nutrition labels is low among adolescents (16) . These studies indicate that nutrition labels do not seem to be utilized to obtain nutritional information as intended; one reason for this may be a lack of nutrition knowledge among adolescents, and that nutrition education may be needed to help children and adolescents better understand nutrition labels. However, none of these studies examined associations between nutrition label use and dietary behaviours by adolescent age or race/ethnicity, and only one of these studies examined differences in nutrition label use by gender.
Knowledge of the associations between nutrition label use and dietary intake, and how these associations differ by grade, gender and race/ethnicity, is needed to tailor strategies that will help adolescents make informed dietary decisions. The objective of the present study was to examine nutrition label use and dietary intake among ethnically diverse middle-school and high-school students in Texas, USA, using the School Physical Activity and Nutrition (SPAN) population-based surveillance data from 2009-2011.
Methods
Study design SPAN is a cross-sectional statewide survey used to determine the prevalence of child and adolescent overweight status, as well as diet and physical activity behaviours of school-aged children in Texas, USA (17) . The SPAN study is unique in that it provides representative estimates of child weight status and energy balance-related behaviours, both at the state level and for each of the Texas Department of State Health Services' public health regions (17) . SPAN uses a stratified, multistage sampling plan to obtain staterepresentative data when stratified by race/ethnicity (African American, Hispanic and White/Other), gender, school grade (4th, 8th and 11th) and by Texas Health Service Region (17) . Approval for the SPAN study was obtained from the Committee for the Protection of Human Subjects at the University of Texas Health Science Center at Houston (UTHealth) and the Texas Department of State Health Services Institutional Review Board. Participating school districts also reviewed study protocols for compliance with school district human subjects and research regulations. Further descriptions of the SPAN study and methods are presented elsewhere (17) (18) (19) .
Participants
The SPAN 2009-2011 study surveyed three grade levels of public school students -4th, 8th and 11th grades -with the aim of including distinct developmental stages of children in elementary, middle and high school. For the present study, only 8th and 11th grade student data were included, since the nutrition label question for 4th grade students assessed another aspect of label reading. Data obtained from the Texas Education Agency for public school enrolment during the 2009-2011 school years were used as the reference base for the sampling plan. The sampling frame for SPAN 2009-2011 included 3931 grade 8 and 2785 grade 11 students, representing 300 566 students in 8th grade and 260 780 students in 11th grade (19) .
Data collection
Study participants completed a self-administered questionnaire that was tailored to 8th/11th grade students. The questionnaires were adapted from the School-Based Nutrition Monitoring (SBNM) survey, which is an elementarylevel and secondary-level surveillance instrument designed to assess nutrition and physical activity behaviours and nutrition knowledge and attitudes (20) (21) (22) . The SPAN survey and protocols were developed, pilot tested and assessed for reproducibility as part of the SBNM project (20) (21) (22) . Data collection at both state and county levels was conducted by trained and certified project staff, with assistance from state and county personnel. Height and weight were objectively measured by study staff to determine BMI status. Demographic data for the students were self-reported and included gender and grade (8th or 11th). Self-reported race/ethnicity was collapsed, for analytic purposes, into three categories: African American, Hispanic/Latino or White/Other. White/Other included non-Hispanic White, Native American, Asian, Pacific Islander or 'other' (17) . Other race/ethnicity accounted for only 3 % of the total Texas population. Parents' education level was measured based on two survey items, which asked adolescents about the highest level of education their mother and father had completed. Mother's and father's education level was combined into a single variable and dichotomized as 'at least some college' (if at least one parent had completed some college, a college degree, or a graduate or professional degree) v. 'high school or less' (if both parents had only completed high school/General Educational Development or had completed less than high school). Socio-economic status (SES) was assessed at the school level, not the individual level, and was measured based on the percentage of students who received free and reduced-price lunches within the adolescents' schools.
Measures
Nutrition label use Nutrition label use was assessed by the question, 'Do you use food labels (Nutrition Facts) to make your food choices?' with responses broken down into four options: 'Yes, all of the time'; 'Yes, most of the time'; 'Yes, some of the time'; and 'Never'. Nutrition label use for the present study was then dichotomized into 'Yes' and 'No'.
Dietary intake Sugary beverages. To assess sugary beverage consumption, the responses to two questions were combined: 'Yesterday, how many times did you drink any punch, Kool-Aid ® , sports drinks or other fruit-flavoured drinks? Do not count 100 % fruit juice' and 'Yesterday, how many times did you drink any regular (not diet) sodas or soft drinks?' The response categories included: 0 times, 1 time, 2 times, 3 times, 4 times and 5 or more times for each question. For the present study's purpose, the responses for sugary beverage consumption were collapsed into two categories: (i) those who consumed no sugary beverages the previous day and (ii) those who consumed one or more sugar-sweetened beverages the previous day.
Fruits and vegetables. To determine how often the students consumed fruits and vegetables, five questions were used; see Table 1 for questions and answer choices. The responses to these questions were summed and collapsed into two groups: (i) those who consumed no fruits and vegetables the previous day and (ii) those who consumed one or more fruits and vegetables the previous day.
Sweets. Intake of sweets was measured by three questions; see to Table 1 for questions and answer choices. The responses to these questions were summed and collapsed into two groups: (i) those who consumed no sweets the previous day and (ii) those who consumed one or more sweets the previous day. We also looked at a second sweets variable: (i) those who consumed two or fewer sweets the previous day and (ii) those who consumed three or more sweets the previous day.
Healthy eating score A healthy eating score was calculated to determine the healthfulness of the overall diet of the adolescent, based on the SPAN Healthy Eating Index (23) . To calculate this score, the responses to each question were dichotomized into '0 = No' or '1 = Yes', as in the adolescent did eat a certain food the previous day or did not eat it. Then certain questions were grouped based on whether they were describing a healthy item or an unhealthy item. Healthy foods consisted of thirteen items: nuts, milk, yoghurt, whole wheat (or brown) rice or pasta, whole-grain cereal, any type of vegetable, beans, fruit, 100 % fruit juice and water. Unhealthy foods consisted of twelve items: red meat, cheese, white bread, French fries, fruit-flavoured drinks, soda, diet soda, caffeine, frozen desserts, cakes, candy and restaurant food. Summary scores for unhealthy and healthy food indices were created using these items and then scaled so each ranged from 0 to 100 points. Unhealthy food scores were subtracted from the healthy food scores to create an overall healthy eating score, with possible range from −100 to 100.
Nutrition knowledge
Four questions from the SPAN survey were used to determine nutrition knowledge (Table 1) . A total score was determined based on the number of questions that were answered correctly. One point was given for each answer that was correct. The score ranged from 0 to 4, with 4 being the highest score possible, meaning that all four questions were answered correctly.
Statistical analysis
Sampling weights and adjustments for the SPAN survey have been previously reported elsewhere (17) . All statistical analyses for the SPAN data were performed using the statistical software package STATA version 13.0, utilizing survey weights. First, descriptive statistics were calculated, and differences in the frequency or mean of nutrition label use and dietary intake variables were examined by gender, grade, ethnicity, weight status, parent education level and SES, using Pearson χ 2 tests and t tests. Multivariable logistic regression was then used to determine the relationship between nutrition label use and sugary beverage consumption, fruit and vegetable consumption, and consumption of sweets. Linear regression was conducted to examine the relationship between nutrition label use and healthy eating score. All analyses were adjusted for grade, gender, ethnicity, weight status, SES, parents' education level and nutrition knowledge. Significance of results was based on P < 0·05.
Results
Demographics of the study population are presented in Table 2 . The numbers of boys and girls were about even, with boys comprising 51 % of the sample. About half (47 %) of the sample were from the 11th grade. The racial/ethnic makeup of the sample consisted of 39·83 % White/Other, 14·61 % African-American and 45·56 % Hispanic children, and was similar across grade level. The majority (62 %) of the sample were at a healthy weight and the rest were classified as overweight (16 %) or obese (22 %). The majority of students in the sample went to schools with SES in either the lowest (37 %) or middle tertile (38 %), with only 25 % of the sample coming from schools in the highest tertile. Approximately 40 % of the sample had parents with at least some college education, while 60 % had parents whose highest educational level was high school or less.
The frequencies of nutrition label use, sugary beverage consumption, fruit and vegetable consumption and sweets consumption are presented in Table 3 and are stratified by gender, grade, ethnicity, weight status, parent education, SES and nutrition knowledge. Overall, 60·51 % of adolescents in the sample self-reported that they used nutrition labels to make food choices. Nutrition label use did not differ by gender (P > 0·05). Nutrition label use did differ significantly between 8th and 11th grade, with 65 % of 8th graders reporting the use of nutrition labels compared with only 55 % of 11th grade students (P < 0·01). Among racial/ ethnic groups, 66 % of White/Other adolescents reported using nutrition labels to make food choices, compared with 56 % of African-American adolescents and 58 % of Hispanic adolescents (P < 0·05). Adolescents who were classified as overweight or obese reported using nutrition labels more often than adolescents who were classified as healthy weight, with about 65 % of obese and overweight adolescents using nutrition labels compared with 58 % of healthyweight adolescents, although there were no significant differences (P > 0·05). Parents' education level was not significantly different across categories of nutrition label use, but SES was. Adolescents who came from schools in the lowest tertile for SES reported using nutrition labels more frequently (68·3 %) than adolescents who came from schools in the middle (54·5 %) or highest (57·6 %) tertile (P < 0·01). Adolescents who reported using nutrition labels had a nutrition knowledge score of 1·59, which was significantly higher than the score of 1·39 among those who did not use nutrition labels (P < 0·01).
Sugary beverage consumption differed significantly across genders, with more boys (78 %) consuming ≥1 sugary beverages/d than girls (68 %; P < 0·01). Sugary beverage consumption also varied by ethnicity, with 81 % of African Americans reporting consuming ≥1 sugary beverages/d compared with about 67 % for White/Other and 75 % for Hispanic adolescents (P < 0·001). Adolescents who reported having at least one parent with some college education or more (70 %) consumed fewer sugary beverages than adolescents who reported that both parents only had a high school education (80 %) or less (P < 0·01). Sugary beverage use did not vary by weight status or grade level. Adolescents who reported consuming 0 sugary beverages/d had a significantly higher nutrition knowledge score than those who reported consuming ≥1 sugary beverages/d (P < 0·001). Most (88 %) of White/ Other adolescents reported having ≥1 fruits and vegetables/d, compared with only 78 % of Hispanic To calculate the healthy foods score, the responses to each question were dichotomized into '0 = No' or '1 = Yes', as in the adolescent did eat a certain food the previous day or did not eat it. Then certain questions were grouped based on whether they were describing a healthy item or an unhealthy item. Summary scores for unhealthy and healthy food indices were created using these items and then scaled so each ranged from 0 to 100 points. Unhealthy food scores were subtracted from the healthy food scores to create an overall healthy eating score, with possible range from −100 to 100. Socio-economic status represents the school level, not the individual level, and was measured based on the percentage of students who receive free and reduced-price lunches within the school. For nutrition knowledge, a total score was determined based on the number of questions that were answered correctly. One point was given for each answer that was correct. The score ranged from 0 to 4, with 4 being the highest score possible, meaning that all four questions were answered correctly. Pearson χ 2 tests and t tests were calculated to determine differences by categorical and continuous demographic variables, respectively: *P < 0·05, **P < 0·01, ***P < 0·001.
adolescents and 81 % of African-American adolescents (P < 0·001). Adolescents who came from schools in the highest tertile consumed fewer (77 %) fruits and vegetables than adolescents in the middle (82 %) and lower tertiles (87 %; P < 0·01). Adolescents with parents who had some college education or more also consumed more fruits and vegetables (86 %) than adolescents with parents who had only a high school education or less (81 %; P < 0·05). Consumption of ≥1 sweets/d did not differ significantly by race/ethnicity, but consumption of ≥3 sweets/d did, with 24 % of White/Other adolescents and 27 % of Hispanic adolescents reporting having ≥3 sweets/d compared with 45 % of African-American adolescents (P < 0·001).
Adolescents who used nutrition labels had 1·7 times lower odds of consuming ≥1 sugary beverages/d (OR = 0·59, P = 0·003) and twice the odds of consuming ≥1 fruits and vegetables/d (OR = 2·13, P = 0·001) than adolescents who did not use nutrition labels (Table 4) . There was no significant association between nutrition label use and consumption of ≥1 sweets/d. Adolescents who used nutrition labels had 1·4 times lower odds of consuming ≥3 sweets/d than adolescents who did not use nutrition labels (OR = 0·69, P = 0·023). Overall dietary intake was also associated with use of nutrition labels: adolescents who used nutrition labels had almost an 11-point higher healthy eating score compared with adolescents who did not (β = 10·964, P < 0·001).
Nutrition knowledge was significantly associated with nutrition label use. For every 1-point increase in nutrition knowledge, adolescents had 1·22 higher odds of using nutrition labels (P = 0·005). Nutrition label use did not differ significantly by gender (P > 0·05). Adolescents who were in the 11th grade had significantly lower odds of using nutrition labels compared with adolescents in the 8th grade (OR = 0·66, P = 0·007). When compared with White/Other adolescents, African-American adolescents were 1·5 times less likely to use nutrition labels (OR = 0·66, P = 0·02). Hispanic adolescents were 1·4 times less likely to use nutrition labels than White/Other adolescents, which approached significance (OR = 0·71, P = 0·057). Adolescents who came from the middle or highest tertile of school SES had significantly lower odds of using nutrition labels (OR = 0·59, P = 0·001; OR = 0·66, P = 0·009) when compared with adolescents from the lowest tertile. Nutrition label use also did not differ significantly by adolescents' weight status or parents' education level.
Girls had almost two times lower odds (OR = 0·58, P = 0·007) of consuming ≥1 sugary beverages/d than their male counterparts. Several racial/ethnic differences in dietary behaviours were noted (Table 4) . For example, African-American adolescents had twice the odds of consuming ≥1 sugary beverages/d than did White/Other adolescents (OR = 2·04, P < 0·001). Hispanic (OR = 0·55, P = 0·005) and African-American (OR = 0·62, P = 0·055) adolescents had significantly lower odds of consuming ≥1 fruits and vegetables/d than White/Other adolescents. African-American adolescents had 2·5 times higher odds of consuming ≥3 sweets/d than White/Other adolescents (P < 0·001). Adolescents who attended schools in the middle or upper tertile for SES had significantly higher odds of consuming ≥3 sweets/d than adolescents who attended schools in the lowest tertile (OR = 1·58, P = 0·013; OR = 1·50, P = 0·025). Adolescents who had at least one parent with some college education or higher had significantly lower odds of consuming ≥1 sugary beverages/ d than adolescents whose parents both had a high school education or less (OR = 0·58, P = 0·007). For every 1-point increase in nutrition knowledge, adolescents had significantly lower odds of consuming ≥1 sugary beverages/d (OR = 0·85, P = 0·013).
Discussion
The present study is the first to analyse a large, diverse and representative statewide sample to determine specific dietary patterns associated with nutrition label use among 8th and 11th grade adolescents in Texas. Adolescents are an important age group to study because of the greater autonomy that they develop throughout this period (9) . Adolescents make their own food choices, can influence foods that parents buy, and often have the opportunity to choose between different foods, especially snack foods (11) . Adolescents who used nutrition labels were less likely to consume sugary beverages and sweets daily, and more likely to consume more fruits and vegetables. In addition, adolescents who reported use of nutrition labels were more likely to consume healthier diets overall based on a healthy eating score.
To date, few studies have examined adolescent nutrition label use and dietary behaviour associated with use and non-use (14, 15) . The majority of studies in this area have examined only adolescents' awareness of nutrition labels (15, 16) . In particular, these studies have found that adolescents may have trouble understanding nutrition labels, which may lead to non-use (15, 16) . In our study, about 60 % of students reported using nutrition labels to make food choices, so there is still a significant proportion of adolescents (about 40 %) in Texas who do not use nutrition labels as a tool to inform better eating choices.
An important finding in our study was the positive association between nutrition knowledge and nutrition label use. This finding is consistent with a number of other studies that found a positive association between self-report nutrition knowledge measures and self-reported nutrition label use (24) (25) (26) (27) (28) . Nutrition knowledge is an important variable in the present study because the more knowledgeable adolescents are about nutrition, the more likely they are to use nutrition labels (29) . However, nutrition knowledge may play a larger role in determining dietary behaviours, even without accounting for nutrition label use. Previous studies have shown associations between nutrition knowledge and Some college or more 1·00 0·75, 1·32 0·978 0·58 0·39, 0·86 0·007 1·03 0·80, 1·30 0·843 0·99 0·74, 1·33 0·968 1·15 0·81, 1·62 0·776 1·88 −0·72, 4·48 0·155 Socio-economic status (ref . Lowest tertile)  Middle tertile  0·59 0·43, 0·81 0·001 0·96 0·56, 1·65  0·872 0·75 0·48, 1·18 0·213 1·58 1·10, 2·26 0·013 0·88 0·62, 1·26 0·495 −0·23 −6·86, 6·40  0·946  Highest tertile  0·66 0·48, 0·90 0·009 1·44 0·88, 2·34  0·144 0·79 0·49, 1·28 0·332 1·50 1·05, 2·14 0·025 0·70 0·45, 1·09 0·116 −3·54 −10·34, 3·26  0·306  Nutrition knowledge  1·22 1·06, 1·40 0·005 0·85 0·75, 0·97  0·013 1·05 0·84, 1·33 0·593 0·98 0·84, 1·15 0·805 1·05 0·85, 1·31 0·634 0·41 −1·19, 2·00 0·615
Ref., referent category. To calculate the healthy foods score, the responses to each question were dichotomized into '0 = No' or '1 = Yes', as in the adolescent did eat a certain food the previous day or did not eat it. Then certain questions were grouped based on whether they were describing a healthy item or an unhealthy item. Summary scores for unhealthy and healthy food indices were created using these items and then scaled so each ranged from 0 to 100 points. Unhealthy food scores were subtracted from the healthy food scores to create an overall healthy eating score, with possible range from −100 to 100. Socio-economic status represents the school level, not the individual level, and was measured based on the percentage of students who receive free and reduced-price lunches within the school. For nutrition knowledge, a total score was determined based on the number of questions that were answered correctly. One point was given for each answer that was correct. The score ranged from 0 to 4, with 4 being the highest score possible, meaning that all four questions were answered correctly.
dietary behaviours (30) (31) (32) (33) . The strong associations between nutrition label use and dietary behaviours found in the current study and the associations found between nutrition knowledge and dietary behaviours in the previous studies suggest that educational programmes targeting both nutrition knowledge and nutrition label use might be effective.
The present study is among the first to examine how nutrition label use is associated with sugary beverage consumption in adolescents. Sugary beverage consumption among adolescents has been a continuing concern because of the prevalence of these drinks in adolescent diets and the known potential for weight gain associated with excess consumption. Numerous studies have associated weight gain with higher consumption of sugary beverages (34) (35) (36) . In our study, almost three-quarters (73 %) of all 8th and 11th grade adolescents consumed one or more sugary beverages daily. In light of this, our findings indicated that adolescents who used nutrition labels to make their dietary decisions were significantly less likely to consume sugary beverages compared with those who did not. Although it is not possible to assess if use of nutrition labels causes reduction of sugary beverage consumption, it does appear that adolescents who use nutrition labels make conscientious decisions about their diets and may have a better understanding of the health risks associated with too much sugar.
Fruit and vegetable intake among adolescents is still low and does not meet the recommended daily requirements of about 2-3 cups of both fruits and vegetables daily (37, 38) . Having a diet rich in fruits and vegetables is known to have numerous health benefits, such as reducing risks for many diseases and cancers and helping to manage body weight (39) . A systematic review and meta-analysis of the effect of increased vegetable and fruit consumption on body weight showed that the promotion of increased fruit and vegetable consumption resulted in either reduced weight gain or a reduction in body weight (40) . In light of this, results from our study showed that adolescents who used nutrition labels had higher odds of consuming one or more fruits and vegetables daily than adolescents who did not use nutrition labels. Although one study conducted in 1999 showed no association between label use and fruit and vegetable intake in adults (7) , a more recent study conducted among college students in 2012 showed that frequent nutrition label readers had higher rates of meeting the daily recommendation for fruit and vegetable intake than non-frequent label readers (6) . It is possible that such associations are stronger among young people, whose dietary habits and practices may still be malleable. This finding is also noteworthy because fruits and vegetables do not have nutrition labels on them. The current study and other previous studies, mentioned above, have shown a strong correlation between nutrition knowledge and food label use; thus the finding of a significant association between nutrition label use and fruit and vegetable consumption may reflect that these adolescents are more knowledgeable and know the health benefits of consuming fruits and vegetables. It may be that those who use nutrition labels place an increased value on healthy eating and therefore have higher odds of consuming more fruits and vegetables.
Over the last three decades, added sugar consumption has increased by more than 30 % for American adults and 20 % for children (41) . It is known that a diet rich in added sugars increases excess energy and reduces nutrient density, causing weight gain and obesity (41) . Our study found that adolescents who used nutrition labels had significantly lower odds of consuming three or more sweets daily than those who did not use nutrition labels, but showed no significant difference in the odds of consuming one or more sweets daily. This finding is similar to that from a study in college students which showed students who frequently read nutrition labels were more likely to meet the daily recommendation for added sugar intake (6) . Several racial/ethnic differences in food consumption were seen in the current study. For example, AfricanAmerican adolescents had significantly higher odds of consuming three or more sweets daily than White/Other adolescents, and were also more likely to consume sugary beverages compared with White/Other adolescents. These findings are consistent with findings from the Centers for Disease Control and Prevention, which showed that non-Hispanic Black men and women consumed a significantly larger percentage of their total energy from added sugars compared with non-Hispanic White and Mexican-American men and women (42) . Another study reported that African-American adolescents had 1·49 times higher odds of consuming sugary beverages than White/ Other adolescents (43) , which is similar to our results. Texas adolescents who were classified as overweight were less likely to consume sugary beverages than those who were classified as healthy weight. In general, adolescents who are overweight tend to under-report foods high in fat and sugar (44) . However, it should be noted that BMI was a covariate in our analyses, so we did control for this. It could also be that adolescents who are overweight are trying to lose weight so they consume fewer sugary beverages; however, specific methods to lose weight or prevent weight gain were not assessed in the SPAN study.
Girls were found to have lower odds of consuming sugary beverages and this finding is consistent with previous studies (45, 46) . Adolescents with parents who had some college education or a college degree were less likely to consume sugary beverages than those with parents with a high school education or less. This finding is consistent with a study conducted by Han and Powell, that examined trends in the consumption of sugary beverages in the NHANES from 1999 to 2008 (43) . This shows the important role that parents and the household environment play in guiding adolescent health behaviours. Our study found that adolescents who attended schools in the middle or upper tertile for SES had significantly higher odds of consuming three or more sweets daily compared with adolescents who attended schools in the lowest tertile. These results are in agreement with a study conducted on European adolescents which found a high intake of free sugars among high-SES adolescents (47) . Two other studies contradicted this and found no significant associations between SES and the consumption of sweets (48, 49) . This inconsistency could have been caused by the different measures used to determine SES among the studies.
Limitations and strengths
The present study does have some limitations. The cross-sectional study design prevents us from making any causal inferences between nutrition label use and dietary behaviour. A cross-sectional survey does, however, allow us to examine associations in a large and diverse statewide sample, to generate future hypotheses and develop intervention strategies to test. The measurements for dietary behaviour were obtained from self-report, which could lead to students misreporting nutrition label use or dietary behaviours. However, SPAN questions have been evaluated for reliability and validity in adolescent populations and cognitive interviews were used to determine interpretation (20) (21) (22) 50) . The SPAN survey item tells us that adolescents use nutrition labels 'to make … food choices', but does not ask how often they have the opportunity to use nutrition labels or what aspect of the nutrition label they use. It may be that the relationship between reported nutrition label use and fruit and vegetable intake actually reflects an underlying value on eating healthily.
Future directions
The current study is one of the first to examine how nutrition label use is associated with dietary behaviours among an ethnically diverse population of adolescents. Results from our study indicate that nutrition education efforts focusing on increasing nutrition knowledge and instilling core values in healthy eating, alongside efforts that focus on label reading and use, might help adolescents make healthful food choices. The release of the new nutrition labels in the USA by 2018 provides a window of opportunity to develop and promote these efforts with labels that more clearly reflect the nutritional content of foods.
In our study, 60 % of the respondents indicated that they did use nutrition labels, but these data do not tell us how much of the nutrition label they actually understood and what parts of the nutrition label were used to make their dietary decisions. One study found that the main elements of labels that adolescents used were the 'best before' date and the 'use by' date; however, these parts of the label are not nutrition information and are unrelated to dietary decisions (51) . The present study also indicated that nutritional information was not regarded highly by adolescents (51) . A recent study conducted by Graham and Roberto found that the new and modified Nutrition Facts label did not lead to more healthful purchase intentions than the existing nutrition labels in young adults (52) . However, their study focused solely on college students and was conducted in a laboratory setting. With new nutrition labels becoming mandatory in the USA by 2018, future research should focus on what parts of the new label are used by adolescents in a real-world environment. A study conducted by Rasberry et al. in 2007 revealed that college students mainly used nutrition labels for health reasons and for weight control and a reason for non-use of nutrition labels was time (53) . College students may feel that using nutrition labels is time consuming and that the loss of time outweighs the benefits of nutrition label use (53) . Future research should focus on reasons why adolescents use or do not use nutrition labels, to further tailor intervention and education programmes to help people effectively use nutrition labels. Attitude has been shown to mediate the effect between nutrition knowledge and nutrition label use, so programmes that instil positive attitudes about using nutrition labels may be helpful in increasing use (54) . It has also been shown, however, that adolescents can be persuaded into using nutrition labels through public service announcements (55) and they can successfully learn how to read and understand nutrition labels through educational sessions (56) , so incorporation of these concepts into existing programmes could provide another lever for dietary changes that might in turn positively affect energy balance.
Conclusion
Findings from the present study of 8th and 11th grade adolescents in Texas, USA indicate that nutrition label use is associated with healthier dietary behaviours. The new update to the nutrition label in 2018 should make it easier to understand and read, and provide additional environmental cues to guide consumers. However, changes in the environmental cues alone are unlikely to produce desired behavioural change, necessitating the implementation of behaviourally based nutrition education programmes that focus on increasing adolescent nutrition knowledge and strategies to effectively use nutrition labels to inform healthy dietary practices.
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